The pattern of monocyte recruitment in tumors is modulated by MCP-1 expression and influences the rate of tumor growth.
Macrophage infiltration is an important aspect of the host response to tumor growth. Tumor-associated macrophages often exhibit intratumoral or peritumoral infiltration patterns. However, the mechanism that mediates distinctive patterns of macrophage infiltration and their impact on tumor growth is not known. We studied macrophage infiltration and the effect of this infiltration on tumor growth in mice inoculated with four human tumor cell lines. We report here that tumor cells producing high levels of monocyte chemoattractant protein-1 (MCP-1) had earlier recruitment of intratumoral macrophages than did lower producers and nonproducers. These MCP-1 high producers also had a lower tumor take rate than tumors that produced little or no MCP-1. The importance of early recruitment of monocytes was further demonstrated by introduction of fMLP (a chemotactic peptide) to the tumor sites. Administration of fMLP abolished the tumor formation when applied at the time of tumor-cell inoculation. When injection of fMLP was delayed, tumor growth was slowed but not eliminated. We also demonstrated that all MCP-1-producing tumors exhibited both intratumoral and peritumoral macrophage patterns, whereas MCP-1 nonproducers exhibited a peritumoral macrophage pattern only. The number of intratumoral macrophages was negatively correlated with tumor size. Collectively, our results suggest that (a) early recruitment of monocytes inhibits tumor growth; and (b) early intratumoral macrophage infiltration in vivo corresponds to the level of MCP-1 produced by tumors in vitro. In contrast, recruitment of neutrophils was not negatively correlated with tumor growth. Thus, early recruitment of macrophages may be beneficial to cancer patients.